The Paleozoic succession in Saudi Arabia represents one of the most prolific petroleum-producing system in the Arabian Peninsula, in terms of source rocks, reservoirs and seal rocks and their regional distribution and quality. These sandstone proved to be important as unconventional tight gas and shale gas reservoirs. Characterization of these deep sandstone reservoirs has been a challenge because of the complexity of facies, environments and paleogeographic setting. The Wajid Sandstone consists of four members from bottom to top are Dibsiyah (LD & UD), Sanamah (S), Khusayyayn (K), and Juwayl (J), which represent fluvial/ shallow marine, periglacial, fluvial and glacial environments of deposition, respectively. Wajid Basin strata and their equivalent are known to host important groundwater aquifers and hydrocarbon reservoirs. This study utilizes geochemical elemental approaches to characterize the Wajid sandstone formation for the purpose of revealing their composition an sedimentation history and help in their correlation and description in the subsurface. This study investigates the major oxides, trace and rare earth elements for Wajid Formation in south western Saudi Arabia in details to characterize and compare the sandstone types, provenance, tectonic depositional setting, and paleoclimate.
Introduction
The Paleozoic succession in Saudi Arabia represents one of the most prolific petroleum-producing system in the Arabian Peninsula, in terms of source rocks, reservoirs and seal rocks and their regional distribution and quality. These sandstone proved to be important as unconventional tight gas and shale gas reservoirs. Characterization of these deep sandstone reservoirs has been a challenge because of the complexity of facies, environments and paleogeographic setting. The Wajid Sandstone consists of four members from bottom to top are Dibsiyah (LD & UD), Sanamah (S), Khusayyayn (K), and Juwayl (J), which represent fluvial/ shallow marine, periglacial, fluvial and glacial environments of deposition, respectively. Wajid Basin strata and their equivalent are known to host important groundwater aquifers and hydrocarbon reservoirs. The Paleozoic Wajid sandstone ( Figure 1A ) formation are regionally correlated with Paleozoic formation of central and northern Arabian peninsula, however the Wajid basin might have been subjected to different paleogeographic, environmental, structural and sedimentation history. Moreover, sandstone composition grain size, sorting, and mineralogical composition are all important and influence post depositional diagenetic in the subsurface. Challenges related to complexity and heterogeneity of facies, environment and paleogeography have made the identification of stratigraphic units and their correlation and the prediction of reservoir/aquifer quality rather more difficult. This study utilizes geochemical elemental approaches to characterize the Wajid sandstone formation for the purpose of revealing their composition an sedimentation history and help in their correlation and description in the subsurface. This study investigates the major oxides, trace and rare earth elements for Wajid Formation in south western Saudi Arabia in details to characterize and compare the sandstone types, provenance, tectonic depositional setting, and paleoclimate.
Methodology
Methodology included field sedimentological description and collection of representative rock samples from members of the Wajid Formation. From selected rock samples, major oxide data were obtained by X-ray fluorescence spectrometry(XRD). Trace elements were analyzed by inductively coupled plasma emission spectrometry. Excel and standard discrimination diagrams were used for plotting.
Results and Discussion
Using Herron (1988) classification diagram by the ratios of SiO2/Al2O3 and Fe2O3/K2O, all the samples are classified as quartz arenite, except for some samples from LD and S mbers fall within the Fe-sand. The majority K member samples fall within the Sublithic-arenite and Sub-arkose fields ( Figure 1B ). Roser and Korsch (1988) reported diagram for the provenance signatures of sandstone-mudstone suites using major element ratios. Based on that diagram, the majority of the samples from Wajid Formation fell in the mafic igneous provenance. Some samples from UD fell in the Quartzose sedimentary provenance, one sample from K fell in the intermediate provenance.
Using Roser and Korsch (1986) diagram for sandstone-mudstone plate tectonic settings using SiO2 content and K2O/Na2O ratio, the plots show that the Wajid Sandstones were deposited in a passive continental margin tectonic setting ( Figure 1C ). The plot of SiO2 versus Al2O3+K2O+ Na2O by Suttner & Dutta (1986) was used to recognize the maturity of the Wajid sandstones as a function of climate. This plot show the semi-Humid climatic conditions and high chemical maturity for the investigated samples.
Conclusions
The geochemical classification of Wajid sandstone based on major element concentrations indicate that the sandstones are Quartz arenites. The provenance analysis involving discrimination diagrams base on the major oxides, trace and rare earth element composition indicate that Wajid Sandstone is 
